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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (opMupOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ynbpTaToB 00y4deHHss U TpeOOBaHMA K YPOBHIO IOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00
O0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU >KMBOW MPHUPOJBl M OOECTICUYCHHH CYIIECTBOBAHHS YeJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONIPEIECTICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oouosioruu u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIUTaHUS W pa3BUTHA OOydarolMXcsl cpeAcTBaMM ydeOHoro mnpeamera «buomorus»,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pa3zenaM W TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YU€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH, JJOTHKH 00pa3oBaTEILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mnporpaMme 1O OHOJIOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHLHOCTH/y4€OHBIX NEUCTBUI 00yJarOMUXCs 1O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoi cpeze. [loaTromy Hapsy ¢ u3ydeHreM 001IeOHOIOTHYECKUX TEOPHil, a TaKKe 3HAHUN
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTYYEHHBIX 3HAHUI
B IIOBCEJHEBHOM >KM3HHM JUIsl PEUICHUS MNPHUKIAJHBIX 33Ja4, B TOM YHCIE: MPO(QUIAKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOJHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX AKOCHCTEM. YCHUJICHHE BHUMAaHUS K MPUKIAAHONW HAIMPaBICHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYyYarOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCA K U3MEHEHUSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMU, CO3MaET YCIOBHS IUIA: TO3HAHUS 3aKOHOB >KHUBOM TMPHUPOIbI,
¢dopmupoBaHus (YHKIMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIEC U YETIOBEKY.

bonpioe 3HaueHwe OHONOTHSI UMEET TaKXkKe s PEIICHUS BOCIUTATENbHBIX H
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue



Onosoruu 0OecneunBaeT yCciaoBUs s (OPMUPOBAHMS MHTEIUIEKTYaIbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYIbTYpBl, CIHOCOOCTBYET HHTErPAIHH
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHAa3HAYeHUN Y4eOHOTO MpeaMeTa
«bronorus» cocTaBUIM OCHOBY JUTS OTIPEACIICHHUS TIOIX0/I0B K OTOOPY U CTPYKTYPHPOBAHHIO €T0
COJIepKaHusl, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHHUS M YMEHHA, 3HAYMMbIC s (popMupoBaHUs OOImIeH KyIbTyphl, OTpPEACIISIOmne
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAaHUS, KOTOpble CIyKaT OCHOBOM Juid  (OpPMHUPOBAHUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4ETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX 0COOEHHOCTSIX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOW OPraHMU3aLMH U 3BOJIIOLIMH. B COOTBETCTBUY € 3TUM B CTPYKTYpE
yueOHOoro npeamera «buosorus» BblAeNeHbl CIEAyIOIINe coJepKaTelbHble JMHUU: «buonorus
Kak Hayka. MeTo/ipl HaydHOTO TO3HaHUs», «KieTka kak Ouosoruueckas cucrema», «OpraHusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIONUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp uzydyenus ydebHOro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJaJIEHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3InYHbIX )KU3HEHHBIX TPOOIIEM.

JlocTkenne 1enu u3ydeHust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YJaIOIIMMUCS CUCTEMbI 3HaHUN 0 OMOJIOTMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXKalluX OCHOBOM s (popMHUpoBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTUY;

dbopMupoBaHHe y OOYYarOIIMUXCS IMO3HABATENBHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B IpoIecce aHaNM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAayYHBIX B3TJISIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydJaromuxcs oOmei KyiabTypbl, (QYHKIMOHAIBLHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUU 3HAHUI U OTBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B MPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIWLHMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIS MOBBIIICHHUS YPOBHS SKOJIOTUYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
IIOCJIEICTBUI CBOEH MAEATEIBHOCTU IO OTHOIIEHUIO K OKpYXalolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1pl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u @. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIN.

JdemoHncTpauuu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XHUMHUYECKUH COCTAB KIETKU. XUMUYECKUE HIEMEHThI: MaKPO3JIEMEHThI, MUKPO3JIE€MEHTHI.
Bognia u MuHepanbHbI€ BellleCTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeEUIECTB B KieTke. llomnepkanue oCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpBI OEIKOBOU
MOJIEKYNbl (TIEpBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHocth. Kodepmentsl. Buramuupl. Otiauuuss  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupl (III0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodumisHO-rHAPO(YOOHEIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB U JIUIUIOB KaK
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkimun JIHK. Crpoenne m ¢ynxnuun PHK. Bugst PHK. AT®: crpoenue u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knerka kak nenocrHas xuBas cucreMa. OOuiue Npu3Haky KIETOK: 3aMKHYTasl HapyKHasi
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYUS PACTUTEIBHOMN, J)KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OpnnomeMOpannbie opranoups! kietku: JIIC, anmapat ['onbaxku, auzocomsl. [losryaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPHUH, T1acTubl. [IporcxoxaeHne MUTOXOHIpU U riacTul. Busiel
mwiactug. HememOpaHHbIe OpraHOWIbl KIETKH: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue aapa: sijaepHas o00J0uKa, KapHoIruia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocuHTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHue GpepMeHTay,
«Hyxneunnossie kucinotbl. [JHK», «Ctpoenue monekynbl AT®Dy», «CTpoeHue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYAOBaHHE MAJsl HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHUYECKOM aKTUBHOCTH (EpMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr o6MeHa BemiecTB: aBTOTpOoHBIH U rereporpodusii. Posib dhepmeHTOB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIILIEHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a MJIsl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTambl SJHEpreTuueckoro oomena. I'nmukonus. bpoxxenue n
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MH@OpMaluu B KieTKe. ['eHeTuueckuil KoJ M ero cBoicTBa. TpaHCKpUMIIMUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpsiTus Bupycos (. 1. BaHOBCKuIA).
OcoOeHHOCTH CTpOEHMSI M KU3HEHHOro LUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U 4Y€JOBEKa, BbI3bIBA€MbIE BUpycamMH. Bupyc ummynonedpumnura yenosexa (BUY) —
Bo3Oymutens CIIWJa. OOparHas TpaHCKpUIIMs, peBepraza W uHTerpasza. llpodunaxTtika
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammmkanuu «Yasoenue IHK wu tpanckpunius», «buocunTtes
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenue knetku — Muto3. Craanu muto3a. IIpoueccel, npoucxodmuye Ha pa3HbIX CTaIusX
MHUTO3a. brHosIornueckuii CMbICa MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: 0ECIOJI0e 1 M0JI0BOe. Buabl 6ecnonoro pa3sMHOKEHHS:
JiefieHue HaJlBOe, MOYKOBaHHE OJIHO- U MHOTOKIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MmHokeHue. VICKycCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHHUE JJIs1 CEJICKILIHUH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguun meio3za. IIpoueccel, mpoucxoisiiue Ha craausx menosa. IloBenenue
xpomocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIc U 3HaUEHUE MEHO03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JIOBBIE JKene3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SAHLEKICTOK U
cnepMaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHUA Y IO3BOHOYHBIX JXKUBOTHBIX: JApOOJICHHE, TracTpyJsius,
opranorenes. IloctamOpuonanbHOe pa3BuThe. THUITBI TOCTIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



HenpsMoe (MYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpPMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOITHOE OIIIOIOTBOpEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/leneHne KIeTku 0aKTepuii»,
«CtpoeHue TNOJIOBBIX KIETOK», «CTpoeHue xpomocombl», «Kietounslil nmukim», «Permkanus
JHK», «Muto3», «Meno3», «lIpsamoe u Henpsmoe pazBuTtue», «I'ameTorenes y MiaeKOIUTAIOMIMX
1 4enoBeKay, «OCHOBHBIE CTAJMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«SlifiexneTka MIIEKOMUTAIOIIET0», «KaprnoknHes3 B KJIeTKax KOpelIka JIyKa», MarHUTHAsE MOJIETb-
anmuukanus «Jlenenne kinetkny, moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUH B CTAHOBJICHUH T€HETHKHU. BKitag poccuiickux u 3apy0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATH. ['eHeTHueckass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPU3HAKOB, yCTaHOBJEHHble [.  Mengenem.
MonoruOpuaHOE CKpelUBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKoIeHHs. [IpaBuino
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACIEJOBAaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacjeA0BaHUI0 reHoB. HapylleHue clieruieHysi TeHOB B pe3ylibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHble M rereporamMeTHble OpraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuaunonssiii psan u BapuanonHas kpusas. Hopma peaknuu npusHaka. KomuyectBeHHbIE U
Ka4yeCTBEHHbIE IIPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(BHUKAITMOHHON H3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
n3MeHYnBoCTh. Kraccudukanuss myranmii: reHHbE, XpOMOCOMHBIE, I'eHOMHble. YacTroTra u
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEACTBEHHOU
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka uenoBeka. Kapuortun dyenoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHKE, B TOM umncie ¢ momoripio [IIP-anamm3a. HacnencrBenHbie 3a0o0ieBaHHS
YyelloBEeKa: TIeHHble 0oJie3HM, OOJIE3HH C HACIEACTBEHHON  IPeIpacrioiokKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oone3nell. MenuKoO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYCHHUE MEAWIMHCKOW TE€HETHKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupbl u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBaY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumoaelicTBuE aluIeIbHBIX T€HOBY, «[ €eHeTnueckne KapThl paCTEHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CUEIUIEHHOTO C MOJIOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
U3MEHUUBOCTH», «HacnenoBanue pesyc-gaktopay», «l'eHeTHka rpymnm KpoBu», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPBUJILEB U OKPACKH Tena), repbapuii
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3yduenre MoaupuKaIMOHHON U3MEHUYHUBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOW KPUBOI».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MaccoBblii U MHAMBUAYAIbHBIA OTOOPHI B CEJIEKIIMU
pacTtenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpellUBaHue — MHOPHUIMHT.
Uucras nmuaus. CkpenuBaHue YucThixX TuHUM. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe

ckpeuBaHue — ayrOpuauur. OtganéHHas ruOpuausaimus U e€ ycnexu. VMcKyccTBeHHBIN
MYTareHe3 W IOJYy4YEHHE MOJIUIUIONI0B. JIOCTMIKEHUS CEJIEKIMH pAcTeHMH, >KMBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3/aHUus
pexomOunantHot JIHK u Tpancrenneix opranuszmoB. Knetounas wumxenepus. Kierounsle
KYJIbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiioHMpoBaHuE BBICOKONPOYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

[Toprpetsr: H. U. BaBuios, M. B. Muuypus, I'. /{. Kapneuenko, M. ®@. lBaHoB.

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onotexHonorun», «Kierounele KylbTypsl W KIOHHpOBaHHUE», «KOHCTpynpoBaHUE M TEPEHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBo/1IOLIUOHHAS OMOJIOTHA.

[Ipennochlnky BOSHUKHOBEHHUS HBOJTIOIIMOHHON TEOPUU. DBOIIOIMOHHAS TEOPHUSI U €€ MECTO
B Onosioruu. BiusiHre 9BOIOIIMOHHON TEOPUH HAa Pa3BUTHE OMOJIOTUH U JPYTHX HAYK.

CBuzerenbcTBa 3BOONMH. [TaneoHTonOrNYeCKne: MOCaEA0BATENBHOCTD NOSIBICHUS BUI0B
B IaJICOHTOJIOTUYECKOMN JeTonucu, mnepexoansie ¢opmbl. buoreorpaduueckue: cxoactso u
pasznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrMYecKHe: CXOJCTBA U Ppaziuuusg 3MOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJOTWYHbIE, PYIMMEHTApPHBIE OpraHsl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonoHHass Teopust Y. JlapBuna. Ilpennochliku BO3HHMKHOBEHMS JIapBUHHU3MA.
JIBuKyImMe CHiIbl  SBOJIIOLMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE TMpH
OTPAaHUUYEHHOCTH PECYpCOB, HEONpeNeN€HHAas H3MEHYHBOCTh, OOpb0Oa 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBosonnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtouusd. [lonmynsiuus kak eIMHULA BUAA U S3BOTIOLUH.

JIBuxkymue cuibl ((hakTopbl) 3BOJIONUU BHUIOB B Ipupoje. MyTallmOHHBINA Mpolecc U
KOMOMHATHBHAs U3MEHYUBOCTD. [lomynsiinmoHHbIe BOJIHBI U Apeiid reHoB. M30s1us 1 MUTpaius.

EctectBennsiii oTOop — HampaBisionuii ¢axtop sBoitonud. DPOpMBI €CTECTBEHHOIO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bodronuu. [Ipumepsl mpucnocobneHuit
y OpranuzmMoB. ApoMop(h03bl U UINO-aJaNTAI[UH.

Bun u BupooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorus. DopMbl 3BOTIONUK: (GUIeTUYECKas, TUBEPTeHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh 9BOTIOIIH.

[IpoucxoxaeHue  OT  HECHEUMATM3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHAs paudalus.



JdemoHncTpaumuu:

[optpersl: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBep1ios.

TaGnuiet u cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3eMiiey, «3apOoAbIIy MO3BOHOUYHBIX
XKHUBOTHBIX», «ApxeonTepukc», «@opMbl O0pbOBI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODPY,
«MHoroob6pa3ue COpToB pacTeHHit», «MHOrooOpazue MOpoJ KHUBOTHBIX», «llomymsum,
«MyTanoHHasi U3MEHUUBOCTEY, «ApoMopdosbr», «Manoanantanuny, «OO0mas nereHepars,
«/IBmxymiue cuibl 3Bosonuny, «Kapra-cxema mapuipyra nyremectsust Y. lapsuna», «bopbba
3a CYILIECTBOBAHUEY, «IIpucnoco6ieHHOCTD OpPraHU3MOBY, «['eorpaduueckoe
BHJI000pa30BaHue», « IKOJIOTUIECKOE BHI000PA30BAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU THIIAMHM OKpPAcKu, HabOp MJI0I0B U
ceMsiH, KoJuteKuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOeHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, Koyiekuus «DopMbl COXpPaHHOCTH HCKOMAeMbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpenapaT «/lposzoduna» (HOpMma,
MyTaluu GOpMbI KPbUIHEB U OKPACKH Tela).

JlabopaTopHble M IpaKkTHYecKHe padoThl:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUIECKOMY KPUTEPUIOY.

Jlabopatopnass pabota Ne 2. «OmnmcaHwe TPHUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apOXKIACHUMU KU3HU. HaydHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOWOTCHHBIH CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPraHUUECKNX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBosonnn. HavaneHbIe 3Tamnsl Onosiorudeckoit sooruu. ['unoreza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M UX 3BOJIOLUS.
@opMHpPOBaHKE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pa3Butue xu3HU Ha 3emiie Mo 3paM U niepuogam. Karapxei. Apxeickas 1 mpoTepo30ncKas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKHA, OPAOBUKCKHM, CHUTYPUUCKUH, TEBOHCKUM,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUA, MEJIIOBOM.

KaitHo3o1ickas 3pa u e€ nepuopl: MajJeoreHOBbIM, HEOT€HOBBIM, AHTPOTIOT€HOBBI.

XapakTepucTuKa KiIuMaTa U IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNE, paclBeT
Y BBIMHUPAHUE TPYI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHue 3BOIMIOUUMU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIbl OPraHU3MOB.

OBoJroLMs  4elnoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuThe NpeNCTaBICHHUH O
IIPOUCXOXKICHUN YeJIoBeKa. MeToibl n3ydeHus anTponorene3a. CxoAcTBa U pa3jinyusl YeI0BeKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.

JBwxyme cuibel  (pakTopbl) aHTpomnoreHesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TO0p. OOmecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHHE OPYAUN TPYZa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU DBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYEIOBEK YMEIbI,
UYenosek mnpsaMmoxonadmuii, YemoBek HeaHaepranbckui, YenoBek pasymHbid. Haxonku



MCKOIIAEMBIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JIACTh PaCHpPOCTPaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpas3uiickas), HErpo-
aBcTpajioniHas  (dKBaTOpuaibHasg), MOHTOJOMUJHAsA  (a3UMaTCKO-aMepUKaHCKas).  YepTsl
MIPUCIIOCOOICHHOCTH MIPEICTABUTENICH YETIOBEUECKUX PAC K YCIOBUSAM CYIIECTBOBaHUs. EqMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. ITactep, A. K. Onapun, C. Munep, I'. FOpu, Y. dapsun.

Tabmuier u cxembl: «Bo3HukHOBeHUEe COJTHEYHOH CUCTeMBI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas KieTka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHasl CHCTeMa OpraHUYecKOTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa M YeJIOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKUX HAXOJI0K
MPEKOB COBPEMEHHOIO YENOBEKa», «JlpeBHeimume moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «UelIoBeuecKre pach».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MATEKaHTPOIa, HeaHAepTaablla, KPOMaHBOHIIA), CICTIKH WJIH W300paKeHUS KaMEHHBIX OPYIUil
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmsia, ckpebiia), TEOXpOHOJIOTHYECKass Ta0uIla,
KoJuIeKIust «@OpMBI COXPAaHHOCTH HCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTHYEeCKHE PadoThI:

[Ipaktrueckas padota Ne 1. «/M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUICKIIHASIX).

DKCKypcHsi «DBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpY:Ka0LIasi cpeaa.

DOKOJOTUSIT KaK Hayka. 3aJadyd U pa3fesbl dKOJOTMU. MeToJbl 3KOJIOTHYECKUX
UCCIeI0OBaHUN. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamus skonoruueckux (akropoB: abUOTHYECKHE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0I0rndeckix (PakKTopoB Ha OPraHU3MBbI.

AbGuotuueckue  (axkTOphpl:  CBET, TEMIIEpaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHust OpraHu3MoB K JecTBHIO abnoTueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKHMX  B3aUMOJCUCTBUN:  KOHKYPEHIIUS,
XHUIHUYECTBO, CUMOMO3 u ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUI1 715 CYIIECTBOBAHUS OPTaHU3MOB B IPUPO IHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKU momynauud. OCHOBHBIE TMOKa3aTeNH MOMYJISIUH:
YHCIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdeMoncTpanum:

Ioptpetsl: A. I'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabmuiet u cxemsl: kaprta «l[Ipupoansie 3086 3emiu», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie enm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JIaboparopuas padora Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHIA U3 PA3HBIX MECT
OoOUTaHUSD).

JIaGopatopHnas paborta Ne 4. «BnusHue cBeta Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. Coo01ecTBa U IK0JOTHYeCKHE CUCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwomneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (numieBas). Bunpsr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKkonorndeckue cuctembl (dkocuctemsl). [loHsTne 00 dKOcHMCTeME W OHOTEOIICHO3E.
OyHKIIMOHATIBHbIE KOMIIOHEHTHI JIKOCHUCTEMBI: MPOAYLEHTBI, KOHCYMEHTBI, PEIylEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
TIPOAYKIHsL. DKOJOTMYECKHE NHpPaMHUIbI: TPOAYKIMH, YHCICHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM: YCTOHYMNBOCTD, CAMOPETYIIsius, pazBuTre. CyKieccus.

[Ipupoansie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. ODKOCHCTEMa XBOWHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KOCHCTEMBI. buonornveckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOWYMBOCTH 3KocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepuaackoro o 6uocdepe. I'panuiibl, coctas u cTpykTypa 6uocdepsi. XKusoe
BemecTBO U ero QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TII00abHON  3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemiecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpororeHHbIe u3MeHeHus B ouocdepe. ['modanbHbIe
9KOJIOTUUYECKHE MPOOIEMBI.

CocyiecTBoBaHuE MPUPObI U yenoBeuecTBa. CoxpaHeHre Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa pallMOHAIBHOTO YIPABICHUS MPUPOJHBIMHU pecypcaMM U UX
ucnojb3oBaHue. JloctmwkeHnus OMOJIOrMH U OXpaHa MIPUPOIbI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

TabGmuuel u cxemsl: «Ilumebie nenn», «buoneHo3: coctaB U CTpykrypay, «lIpupoansie
coobuiectBa», «llemn mnuraHus», «OKojoruueckas mnupamuaa», «buocdepa u yenopex»,
«KOocUCTEMa IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA XBOWHOTO Jieca», «buoreHos Bogoémay,
«ArpoueHo3», «lIpumepHble aHTPONOreHHblE BO3JAEHCTBHS Ha HpUpoay», «Baxueimue
MCTOYHUKM 3arpsi3HEHUs BO3[yXa U I'PYHTOBBIX BOJ», «llouBa — BakHeiIas cocTaBisiOLIast
ouocheprl», «Paktopel gerpagauuu  nouBy», «llapHukoBeiii  3ddexT», «DakTOpHI
pazMoOaKTUBHOTO 3arps3HeHus onocdepsl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KHU3HU B OHocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3oTta B IpHpOJIE.

Ob6opynoBaHue: MOJeTb-anmInKanus « TunuuHbie 6MO1EeHO03bI», repbapuii «PacTuTenbHbIe
cooOuiecTBa», KoJulekuuu «buorneHos», «BpeauTenun BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu W KOJUIEKIMH pacTeHUl U JKUBOTHBIX, NPHHAICKALINE K pPasHbIM
HKOJIOTUYECKUM TIpyInaM oAHoro Buaa, Kpacnas kaura Poccuiickoit @eneparum, n300paxeHus
OXpaHSEMbIX BUJIOB PACTEHHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAaHWE OOYyJYarOIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HaaIu4yue MOTHBAIlUHU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, OEJICHapPaBJICHHOSC PAa3BUTHC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00OYUaIoIINXCs PyKOBOACTBOBATHCS B CBOEH
ACATCIIBHOCTH LHCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMM, IMMPUCYIIUMHU CUCTEMC OMOJIOTMYECKOTrO
o0pa3oBaHus, HAJTMYUE KOJOTHYECKOTO NMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIEJTH U CTPOUTH
JKN3HCHHBIC ITJIaHBI.

JImaHOCTHEIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bnonornsay JOCTUTI'aKOTCSA B C€IHUHCTBEC
y‘-Ie6HOI\/II A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH W HOPMaMHd TOBEACHUS M CIOCOOCTBYIOT IpolieccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpEeKHOr0  OTHOIIEHHWA K  KyJbTYpHOMY  Hacjelui0o M TPaAULHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON ACSITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbIX 33Jay, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATSH €€;

YMEHUE  Y4YUTHIBaTh B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/IeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJTHCHHS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lay, YBAXXUTEJIBHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKICHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3BIK U KYJBTYPY, MPOILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOTHOMY HACIICTUIO U MTaMSITHUKAM MTPUPOIbL, TOCTHKEHUSM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CrOCOOHOCTH OLIEHUBATh BKJIAJ] POCCHICKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
MOHMMAaHMs 3HAYEHUs] OWOJIOTMM B TIO3HAHWM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoex 1IEHHOCTh, TOTOBHOCTH K CIY)K€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TMOBEICHHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTHPYSICH Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaaulUsIMU HapodoB Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUSA XKUBOU IPUPOJIBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peau3alus 3J0pOBOro U 6e30macHoro odpasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJIGKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIKUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJIs,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHATH TAKYIO JESITEIbHOCTS;

HWHTEpEC K pa3jMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HH;

7) 3K0JIOrH4ecKOro BOCIIUTAHMS:

HKOJIOTUYECKHU I1IeJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHMUS,

MOBBIIICHUE YPOBHS AKOJOTMYECKOW KYNBTYpBI: NMPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MOCTYIKOB M OIEHKH UX BO3MOJKHBIX TTOCIICACTBUH TSI OKPYKAIOIIEH CpeJIbl;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU M3yYeHUU OWOJIOTUU 3HAHWUSA U YMEHUS
IpHU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI TOBENEHUSI B TPUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMpUSATHE NEHCTBHIA, NMPUHOCAIINX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEATPHHAMACMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO HKOJOTUYECKOTO MBINUICHHUS, SKOJOTUYECKON KYIbTYpHI, OIBITA
NEATETbHOCTH OKOJIOTUYECKOH  HANpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K YyYacTHIO B
MPAKTUIECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UUTATENbCKON KyJIbTYpPhl KaK CPEACTBA B3aUMOICHCTBUS
MEXIY JIF0JIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKEe crenupuKkn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
paIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpE KaK O €IWHCTBE TMPUPOIbI, 4YeJOBEeKa M O0O0IIecTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHrnu IpoobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCIeUeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUYECTBA, IOUCKA IyTEeH BBIXOJA U3 II00abHBIX
9KOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K yCTOHdYMBOMY Pa3BUTHUIO, PAIIUOHATHLHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTHYECKHX 3HAHWM B IIENISAX TMOBBIIICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HaHHUS Ui aHaluu3a M OObBSICHEHUS SBJICHUMN
OKpYXKAIoIlEro MHpa M HPOMCXO/SIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOLIMXCS JAaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUS JJIsl peIleHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUX;

OCO3HAHME IIEHHOCTU HAayYHOU JeSTeNbHOCTH, TOTOBHOCTh OCYIIECTBJISATH NPOEKTHYIO U
HCCIIEI0BATENILCKYIO eI TeIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHble pe3ylbTaThl OCBOCHHUSI ydeOHOro mpenmera «buosorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKAUCHUIUIMHAPHBIC
(Mex)npeaMeTHbIe) 00IeHAYYHBIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenu(uKy METOI0B TIO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHS,
SBIICHHE, IPOIECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIIeIOBaHNe, HAONIONEHNE, W3MEpEHUe, SKCIEPUMEHT U JIPYTruX), YHHBEpCalbHBIC
yueOHble JIeHcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKAaTHUBHBIE, PETYISATUBHBIE), 00€CIEeUNBAIOIINE
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OO0YJaromInxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWs W YHHBEpCalbHbIC y4eOHBIC ACHCTBUS B IIO3HABATEILHOW W
COIIMAIBHON MTPAKTHKE.

MertamnpeaqMeTHbIE pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHEero oO0mero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJiajieHne YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU JICHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BATh IIPU OCBOECHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENSATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABIMBATH CBSI3U C APYTUMU MOHATUSIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BAaTh OHMOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHbBIE, IEIyKTUBHBIE, TI0 AHAJIOTUH ), BHISBIISAThH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B PaCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BBHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OMOJIOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYUIl Pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUABI JIEATCIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTIOTE3Y €€ peleHus, HaX0IUTh apTYMEHTHI IS JIOKAa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATEH TIPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPDUTUYCCKH OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEYHBOCTH;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpETaTh OMBIT HCIOJB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIH S3bIK B KA4eCTBE CPEICTBA MPU paboTe ¢ OHOJOrHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU DACIIO3HABAaHMSI W 3allUThl UHGOpMaluU, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY 0OCYKIaeMoil TeMbl (YyMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYAIMH, YMETh CMSTYaTh KOH(DIUKTH U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyTHpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIorn4eckoi mpobieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHSI IPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OPraHHU30BBIBATH M KOOPAMHHUPOBATH
JNENCTBHS IO €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUMN, pacpeaeaTh POJIA C YIETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIBbHBIMH PEryJIATHBHBIMU AeHCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLICHUIO K XMBOW NPHUPOAE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIISATh IUIaH PEeLIeHUs MPOOIEeMbl ¢ YUETOM MMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pediercru
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKITIOYAOT CIeIU(HUUecKre Uit y4eOHoro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATENBHOCTH TI0 TOJIyYCeHHI0O HOBOTO 3HaHUS W NMPUMEHEHHIO 3HAHWW B Pa3IMYHBIX y4eOHBIX
CUTYaIlUsX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CHTYaIUsX, CBSI3aHHBIX ¢ Onosorueit. B mporpamme
MPEeIMETHBIE PE3YNIbTaThl IPECTABIICHBI 110 T01aM 00YUEeHHSI.

[IpenMeTHbIe pe3ynbTaThl 0CBOCHUS yueOHoT0 npeamera «buonorusy» ¢ 10 knacce NOMKHbBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIlIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEp)KaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHIL: JKU3HDb, KIIETKA,
OpraHu3Mm, MeTab0Ju3M (0OMEH BEIIECTB U NMPEBPAICHUE SHEPTHH ), TOMEOCTa3 (CaMOPETyJISIHS),
YpOBHEBasi ~ OpraHu3anusi JKMBBIX  CHCTEM,  CaMOBOCIIPOM3BEAEHHE  (pernpoayKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTMYecKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTAaI[MOHHAs,
LEHTpaJbHAsl JIOTMa MOJICKYISIpHOW Owonoruu), 3akoHbl (I'. Mengens, T. Moprana, H. .
BapuiioBa) u yuenus (0 LeHTpax MHOTO0Opasusi v MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BaBuioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIaJIeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBJICHUN, OpraHu3anus U TMPOBEACHHE OHUOJIOTMYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpUH U 3aKOHOB, YMEHHUE JIeIaTh BbIBO/IbI HA OCHOBAHUH MOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHA BEIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOI0 M 3HEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM KHU3HU C IENIbI0 00eCTeyeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOLIEH NPUPOJHONW cpeae, MOHMMaHHE HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUNA COBPEMEHHOM OHOIOTHM M OMOTEXHOJIOTHH JUIS paryoHAIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETHYECKHE 33Ja4d Ha MOHO- M AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpPEIINBAHUS
IUTSL TIPEACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJOHAYYHBIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHKOB (CpeAcCTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIMI0O W3 HECKOJIBKMX HMCTOYHHKOB, TPaMOTHO HCIOJB30BATh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHoT0 npeamera «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBAaTh COAEpKaHHe OMOJOTUYECKHX TEPMUHOB U MOHSATHI: BUA, MOMYJISIIHS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYIIEHTHI, IIeNH MUTaHUs, SKOJOrMuecKas nmupamMuia, OuoreoneHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. Bepnaackoro), onpeneisTh rpaHULIbI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEeIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUSI OMOIOTHUECKUX OOBEKTOB: BUJIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBl, IIEpEeHOCa BEIIECTB M OTOKA SHEPIUU B SKOCHCTEMAaX, aHTPOTIOT€HHBIX U3MEHEHUH B
HKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTr€OXMMHUYECKHX ILMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, JJIs1 IPUHSITUS PAKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HHU C [ETbI0 00ecrieueHus
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Oouosoruu JUISL PaLMOHATILHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33Jayd, COCTaBIATh CXEMBbl IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(oOpMalnuy, HAyYHO-NIONYJISIPHbIE MaTepualbl), paccMaTpuBaTh IJI0OAJIBHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrle cucTeMBI 1 UX opraHusanusa

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

Pasmuoxkenue u HHIUWBUAYAJIIBHOC Pa3BUTUC
OPraHnu3mMoB

HacnencTBeHHOCTh M MU3BMEHUYMBOCTD
OPraHnu3mMoB

Cenekuus opranu3mMoB. OCHOBBI
OHOTEXHOJIOTUHU

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e paboThI

[MpakTuyecku
e padoThl

0.5

1.5

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41c29

2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29

2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29

2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29

2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29

2

bubnuoreka [JOK
https://m.edsoo.ru/7f41c29

2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29

2


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
PesepBHOE BpeMms 1 1 https://m.edsoo.ru/7f41c29

2
OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 34 L 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

DBOJIOMMOHHASA OUOJIOTHS

BOSHI/IKHOBGHI/IG )41 paSBI/ITI/Ie JKU3HHU Ha
3emie

Opranu3Mbl 1 OKpyXarolas cpeia

COO6H.[CCTBa " 3KOJIOTMYECCKHUE CUCTEMBI

Pe3epBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaudecTBo 4acoB

Bceero KoHTpPOJIbHBI
e padoThI
9
9
5
9
2 1
34 1

[MpakTuyecku
e padoThl

0.5

2.5

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc7

4

bu6moreka [IOK
https://m.edsoo.ru/7f41cc7

4

bu6moreka [IOK
https://m.edsoo.ru/7f41cc7

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc7

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc7

4


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
n/ Tema ypoka

I

buosorusa B
CHUCTEME HayK

MeTto bl TO3HAHUS
YKUBOU TIPUPOIBIL.
[IpakTnueckas
pabota Ne 1
«Hcmonp3oBanne
Pa3IMYHBIX
METOJIOB MPHU
HU3y4YECHUU
OHOJIOTHYECKUX
00BEKTOBY

buonornueckue
CHCTEMEI,
MPOLECCHl U UX
HU3y4YCHHUE

XUMHUYECKUN
COCTaB KJIETKH.
Bomaun

KoaunuecTBO 4acoB

K
Beero OHTPOJILHBI
e padoThI
1
1
1
1

IIpakTH4eckue
padoTsI

0.5

Jara
HU3yUYeHus!

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTtejibHbIE

pecypchbl

bu6morteka [IOK
https://m.eds00.ru/863

e6122
https://m.eds00.ru/863

e632a

bu6moreka [IOK
https://m.eds00.ru/863

£6122

bubmuoreka [JOK
https://m.eds00.ru/863

£6564

bu6mmoreka [JOK
https://m.eds00.ru/863

e674e

BocnurareanHbIi
KOMIIOHEHT


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

10

MHUHCPAJIbHBIC
COJIn

benku. CocraB u
cTpoeHue OeIKOB

depmMeHTh —
OMOJIOTHYECKHIE
KaTaJIn3aTOPBL.
JlaGoparopHas
pabota Ne 1
«M3yueHne
KaTaJIUTUYECKOMN
AKTUBHOCTH
(dhepmeHTOB (Ha
pUMepe aMuiIasbl
WJTU KaTajiasbl)»

VrineBoas.
JIunu el

Hyxkneunosbie
KkuciaoTel. ATD

Hcropus u
METO/Ibl U3yYEHUS
KJIETKH.
Kiierounas teopust
Krnerka xak
LICIOCTHAS KHUBas
cHcTeMa

0.5

bu6mmoreka [{OK
https://m.eds00.ru/863
e6b72

bu6moreka [IOK
https://m.eds00.ru/863
e6b72

bu6moreka [IOK
https://m.eds00.ru/863
£6870

bu6mmoreka [IOK
https://m.eds00.ru/863
e6d5c

bubnuoreka [[OK
https://m.eds00.ru/863
£6e88



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

11

12

13

14

15

Crpoenue
3YKApUOTHYECKOU
KIIETKH.
JlaboparopHas
pabora Ne 2
«3yueHne
CTPOEHUS KIETOK
pacTeHui,
KUBOTHBIX, PUOOB
u GakTepuit moa
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOIpernapaTax
1 VX OTTMCAaHHE)

OOMEH BEIIECTB
WA META00IN3M

doTtocunTes.
XeMOCHHTE3

DHEPreTU4eCcKuil
oOMeH

Ku3HeHHbBIN UK
KJIeTKH. [eneHue
KJIEeTKUu. MuTo3.
JlaGopatopHas
padota Ne 3
«Habmonenne

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863
e6ff0
https://m.edso0.ru/863
e716c

bu6mmoreka [IOK
https://m.edso0.ru/863
er66¢c

bu6mmoreka [IOK
https://m.edso0.ru/863
e7c98

bu6mmoreka [IOK
https://m.edso0.ru/863
e/aae

bu6mmoreka [JOK
https://m.eds00.ru/863
e7dc4



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

MHUTO3a B KJIETKaX
KOHYMKa KOpEIIKa
JIyKa Ha TOTOBBIX
MUKpoOIpenaparax
»

Buocunres Oenka.
Peaknus
MaTPUIHOTO
cUHTE3a

Tpaucnsauus —
OuocuHTe3 OeIKa

Hexnerounsie
(hOpMBI KU3HU —
BHUPYCHI

Dopmbl
Pa3MHOKEHHS
OpraHu3MOB

Meiios

O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
OnnoaoTBOpEHHE.
JlaGopatopHas
pabota Ne 4

0.5

bu6morteka [IOK
https://m.eds00.ru/863
e796e

bu6moreka [IOK
https://m.eds00.ru/863
e796e

bu6moreka [IOK
https://m.eds00.ru/863
e7540

bu6mmoreka [IOK
https://m.edso0.ru/863
e81b6
https://m.edso0.ru/863
eg83le

bu6moreka [IOK
https://m.edso0.ru/863
e7f4a

bu6mmoreka [JOK
https://m.eds00.ru/863
e81b6



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

22

23

24

25

26

«3yuenue
CTPOCHHUS
IIOJIOBBIX KJIETOK
Ha FOTOBBIX
MHKpOIIpernaparax
»

NuauBunyansHOE
pa3BHUTHE
OPraHu3MoOB

T'enmeTnka —
HayKa o
HaCJIEACTBEHHOCTH
1 N3MEHYUBOCTH

3aKOHOMEPHOCTH
HacJeI0BaHus
MIPU3HAKOB.
Monorubpuanoe
CKpeIllMBaHHE

JlurubpumHoe
CKpEIIUBaHHE.
3aKoH
HE3aBHCUMOTO
HacleI0BaHus
MIPU3HAKOB

CuerieHHOE
Haclle/I0BaHue
MIPU3HAKOB.
JlaGopatopHas
pabota Ne 5

0.5

bu6moreka [IOK
https://m.eds00.ru/863
€8436

bu6moreka [IOK
https://m.eds00.ru/863
e86f2

bu6moreka [IOK
https://m.eds00.ru/863
£8878

bu6mmoreka [IOK
https://m.eds00.ru/863
£89a4

bu6mmoreka [JOK
https://m.eds00.ru/863
e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

«3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO
Y JUTUOPUTHOTO
CKPELIMBAHUSA Y
po30(hUIIBI HA
TOTOBBIX
MUKpOIpernapaTax
»

[Ipomexyrounas
arrecranms. TecT.

I'eneTnka momna.
HacnenoBanue
MPU3HAKOB,
CICIUICHHBIX C
0JIOM

M3MeHuYnBOCTb.
Henacnencrsenna
sl ©I3MEHYUBOCT.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOTU(DUKAITUOHHO
W M3MEHYHMBOCTH,
MOCTPOCHHUE
BApUALIMOHHOTO
psana u
BapUallMOHHOU
KpHUBOW»

bu6moreka [IOK
https://m.eds00.ru/863
e8c60

bubnuoreka [[OK
0.5 https://m.eds00.ru/863
e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

31

32

33

34

Hacnencrsennas
W3MEHUYUBOCTb.
JlaboparopHas
pabora Ne 7.
«AHanu3 myranun
y Ipo30(Q Bl HA
TOTOBBIX
MHUKpOTIpernaparax
»

T'enernka
qeJI0BEKa

Ceneknus Kak
HayKa U TpoIiecc

Metonanl u
JOCTHXKEHUS
CeJIEKIINU
pacTeHui u
KUBOTHBIX

buorexnonorusa

KaK 0TpacCiib
IIpOU3BOACTBA

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863
e8efe

bu6morteka [IOK
https://m.eds00.ru/863
e8d78

bu6moreka [IOK
https://m.eds00.ru/863
£9214

bu6moreka [IOK
https://m.eds00.ru/863
9214

bu6mmoreka [IOK
https://m.eds00.ru/863
£9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

9BOJIIOIINHA

e9da4

N KoanuecTBo 4acoB DJIeKTPOHHBbIE BocnurareabHbli
; Hara undposbie KOMIIOHEHT
n/ Tema ypoka Bcer KoHTpoJibHBI IIpakTuyeckue
HU3yUYeHusi o0pa3oBaTtejibHbIE
n 0 e padoThblI padoTsbI
pecypchl
DBOJIIOIHS U bubnuotexa [JOK
METO/IbI €€ 1 https://m.edso0.ru/863
W3yYeHUS ea20e
Hcropus pazsutus bubnuoreka [JOK
npeCTaBIeHU 00 1 https://m.edso0.ru/863
SBOJIIOIIMA 9570
bu6moreka [IOK
MHUKPO3BOJTFOLIHS 1 https://m.edsoo.ru/863
e9cle
[Monmynsiuus kak
aJIeMeHTapHast
eIHUIA BUJIA U
?E;ZIO:::'HM bubauroreka IIOK
parop 1 0.5 https://m.edso0.ru/863
pabota Ne 1
€99c6
«CpaBHEHHE BUIOB
o
MOP(HOJIOTTIECKOM
y KPUTEPHIO»
giiﬁ:ilze I:II:IIJ;H bubmuoreka [JOK
P 1 https://m.edsoo.ru/863
(baxTopsI)


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

10

11

12

EcrecTBeHHbIl
oTOOp 1 ero GPopMEI

Pe3ynbTaTe!
HBOJTIOIUH:
MPHUCTIOCOOICHHOCT
b OPTaHU3MOB U
BHJI000pa30BaHuUE.
JlaGoparopHas
pabota No 2
«Onucanue
MIPUCTIOCOOIEHHOCT
U OpraHusma u e€
OTHOCHTEIIEHOTO
XapakTepa

Hanpasnenus u
yTH
MaKpOIBOJIIOIIUU
Heob6parumocTth
ABOJTIOIIUT

Hcropus xu3Hu Ha
3emie 1 METOIEI €€
W3Y4YEHUS

['umoresnl

MIPOUCXOKICHUS
JKH3HHM Ha 3eMJie
Pa3Butne xu3HU Ha
3emJie 10 paM U
nepuoam

0.5

bubnuoreka [IOK
https://m.eds00.ru/863
€9ed0

bu6mmoreka [IOK
https://m.eds00.ru/863
e9fde

bu6moreka [IOK
https://m.eds00.ru/863
e9cle

bubnuoreka [[OK
https://m.edso0.ru/863
easab

bu6mmoreka [JOK
https://m.edso00.ru/863
eabbe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

13

14

15

16

17

18

OcHOBHBIE ATaIbI
IBOJIIOLIUH
PacTUTEIBHOIO U
KUBOTHOT'O MUDpA.
[IpakTnueckas
pabora Ne 1
«3yueHne
HCKOIAaeMBbIX
OCTaTKOB PACTCHUI
Y )KUBOTHBIX B
KOJUTEKITHSIX»

CoBpeMeHHas
cucTemMa
OpPraHHYECKOTO
MUpa
OBOIIONUA
9eoBeKa
(anTpOTIOTEHE3)

JIBYOKyIIME CHIIBI

(dakTopsr)
aHTPOIIOTeHE3a
OcHoBHbIE CTaUU
IBOJIIOIIUU
YeoBeKa

YenoBeueckue
pachl U IPUPOAHBIE
aJanTanuu
YeJIoBeKa

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863
ea8hc

bu6moreka [IOK
https://m.eds00.ru/863
ea48e

bu6moreka [IOK
https://m.edso0.ru/863
eac2c

bu6moreka [IOK
https://m.edso0.ru/863
ead44

bu6mmoreka [JOK
https://m.eds00.ru/863
eaea2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

19

20

21

22

23

PesepBHBIl ypOK.
O06o0061IeHNE 110
TeME
«Bo3HUKHOBEHNE 1
pa3BUTHE )KU3HU Ha
3emiie»

DKOJIOTHS KaK
Hayka

Cpensl oOuTanus u
IKOJIOTHYSCKUE
(bakTopbl
AOuoTudeckue
(hakTopsI.
JlabGopaTopHas
pabota Ne 3.
«Mopdonornuecku
€ 0COOCHHOCTH
pacTeHui u3
Pa3HbIX MECT
oOUTaHU.
JlaGopaTopHas
pabota Ne 4.
«BnusiHue cBeta Ha
POCT U pa3BUTHE
YepEeHKOB KoJeyca

buoTtnueckue
(baxTopsl

0.5

bu6morteka [IOK
https://m.eds00.ru/863
eafec

bu6moreka [IOK
https://m.eds00.ru/863
eb10e

bu6mmoreka [JOK
https://m.eds00.ru/863
eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

24

25

26

27

28

29

30

DKOJIOTHYECKHE
XapaKTEPUCTUKHU
MOMYJISILIUH.
[IpakTnueckas
pabota Ne 2
«IToacuér
IJIOTHOCTH
MOIYJIALIMM pa3HbIX
BUJIOB PACTEHUI»

CooOmrecTBa
OpPraHu3MOB —
OMOILIEHO3

OKOJIOTHYECKHE
CUCTEMEI
(3KOCUCTEMBI)

[IpomexxyTouHas
arrecTtanusd. TecT.

OcCHOBHBIE
MOKa3aTenun
3KOCHUCTEMBI.
DKOJIOTUYECKHUE
MUPAMU/IBI.
CaoiicTBa
3KOCHUCTEM.
Cyxkueccus
IIpuponusie
3KOCHUCTEMBI
AHTpPOIIOTEHHBIE
3KOCHUCTEMBI

0.5

bu6morteka [IOK
https://m.eds00.ru/863
eb46a

bu6moreka [IOK
https://m.eds00.ru/863
eb46a

bu6mmoreka [IOK
https://m.eds00.ru/863
eb5fa



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

buocdepa —

31 riooanpHas
JKOCHUCTEMA 3eMITH
3aKOHOMEPHOCTH

32 CYIIIECTBOBAHHUS
ouocdepsr
YenoBeuecTBO B

33
ouocdepe 3emnu
CocymectBoBanue

34 MPUPOIBI U
YeloBeYCCTBA

OBIIEE KOJIMYECTBO
YACOBIIO

I[TPOTPAMME

34

2.5

bubnuoreka [IOK
https://m.eds00.ru/863
ebb5e

bu6mmoreka [IOK

https://m.eds00.ru/863
ebd16

bu6moreka [IOK
https://m.eds00.ru/863
ebale



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus. O6mas 6uonorus, 10 kiace/ B.B.Ilaceunuk. M. IIpocsemenuk 2020
* buonorus. O6mias 6uosorus, 11 knace/ Cuornazos B.U., Aradponosa U.b., 3axaposa E.T.,
OO6111ecTBO € OrpaHUUEHHOM OTBETCTBEHHOCTHIO «/IPODAY; AkiimonepHoe 00111eCcTBO

«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

MGTO)]I/I'-IGCKI/IG mocoous JJId YYUTEIA; TMAaAKTHYCCKUE MaTCpHUaibl JJIA YPOKOB.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Poccuiickas 35€eKTpOHHAs IKOJIa

2. http://school-collection.edu.ru/).«Eaunas xomreknus [udppossix Ob6pazoBaTeaIbHBIX
Pecypcos»

3. http://lwww.fcior.edu.ru/

4. www.bio.1september.ru — rasera «buosorus»

5. www.bio.nature.ru — Hay4Hbsle HOBOCTH OHOJIOTHH

6. www.edios.ru — Diioc — HeHTp AUCTAaHIIMOHHOTO 00pa30BaHUs

7. www.km.ru/education - yueOHbIe MaTepHabl U CIOBapH Ha caiire «Kupuint u Medoauii»
8. http://video.edu-lib.net — yueOHbIe GHIBMBI

9. I01y0
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